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INTRODUCTION 



Since the early 1960*s, there has emerged a quiet, subtle revolution in 
the goals and methods of education in the United States. This revolution 
has been in the direction of greater emphasis on both creative problem 
solving and creative expression. 

Revolutions are usually explosive and violent. But this one has been so 
' quiet and subtle that many educators will be suiprised to learn that it has 
occurred and is still occurring. To realiie that such a revolution has 
occurred, a person must comp^e the textbooks used in elementary and 
secondary schools in the early 1960's with those in use now. One must 
compare instructional materials, magazines for teachers, college 
textbooks in education, instructor guides to the use of textbooks* 
statements of teacher objectives, teacher procedures for assessing the 
attainment of objectives, learning activities used in arriving at these 
objectives, procedures used in identifying gifted and talented studeny, 
and the like. (27, 33, 35)* 

This revolution was underway in the early 19Ws, but little of the 
retooling mentioned above had taken place. Already it seemed possible 
that many things could be learned in creative ways (by searching, 
exploring, guessing, testing, retesting, combining, synthesizing, etc.) 
mom effectively and economically than by authority (being told, 
accepting without questioning, doing only what is prescribed by someone 
else, etc.). It appeared that children could be taught so that their creative 
thinking abilities would be useftil in acquiring traditional educational 
skills as well as problem-solving skills, that these abilities were different 
from those measured by tmditional intelligence and scholastic aptitude 
tests, and that these abilities were important in mental health and career 
success. Many education leadei^ were seeing In creativity research 
findings a demand for revolutionary changes in educational objectives, 
eurriculas, instruments for assessing cognitive and affective growth and 
educational achievement, instniciional procedures, counseling and gui- 
dance procedures, supervisory and administrailve practjces, and even in 
school building planning and utilization. The research evidence was 
incomplete and is still incomplete. However, in the early 1960*s it was 
sufflcient to provide the clues for many of the changes that have since 
occurred. (23, 24, 25, 26, 29) 

*Numbcfs in ptrenrhises ap^aring In the lext refer to the Selected Reseirch Reference 
beginning on page 34, 



6 



WmU let us examine what is meant by creativity and the nature of the 
changes that have occuiTed and Uien look at the status of the knowledge 
upon which th^m changes are based and additional chanies that are likely 
to occur in the near future. 



CREATIVITY 

Some degree of creativity occurs whenever people solve problems for 
which they had no previously learned or practiced solution. Some 
solutions like this require only tiny creative leaps while others call for 
genuine breakthroughs in thinking. All of them require that the 
individuals "go beyond where they have ever gone before." 

Creativity has usually been deflned in terms of either a process or a 
product and at times has also been deflned in terms of a certain kind of 
personality or environmental condition. The author has chosen to define 
creativity as the process of sensing problems or gaps in infomiation, 
forming ideas or hypotheses, testing and modifying these hypotheses, 
and communicating the results. This process may lead to any one of many 
kinds of products— verbal and nonverbal, concrete and abstract. Under 
this definition, it is possible to subsume the major elements of most other 
definitions. The production of something new or original is included m 
almost all of them. Creativity is sometimes contrasted to conformity and 
is defined as the contribution of original Ideas, a different point of view, 
or a new way of looking at problems; whereas, conformity is define m 
doing what is expected without disturbing or causing trouble for others. 
Creativity has also been deflned as a successful step into the unknown, 
getting away from the main track, breaking out of the mold, being open to 
experience and permitting one tiling to lead to anotiier, recombining ideas 
or seeing new relationships among ideas, and so on. Concepts such as 
curiosity, imagination, discover, innovation, and invention are also 
prominent in discussions of creativity, and sometimes one or tiie otiier is 
equated with creativity. Some insist that every act of adaptation may be 
regarded as creative behavior. (28, 30) 

When creativity Is deflned as a product, the results of the process are 
embodied in an invention, a scientific tiieory, an improved pteduct, a 
literary work, a musical composition, a new design, or the like. In the 
child, is may be tiie discovery of a new relationship in nature (new to Uie 
child' n! least), a song, a poem, a story, or some unusual contraption or 
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gadget. At the highest level, it is required that a creative idea ime, 
generalizable, and suiprising In the light of what was known at the time 
the id^ was produced. The U,S, Patent Office requires that a patentable 
device nieasure up to some standard of inventive level, charmcteriEed by 
such qualities as (1) a high degree of creative strength, (2) usefulness in 
the sense of being a "stride forward,*' and (3) newness associated with 
overcoming a diffictilty, prior failure to solve the problem, prior 
skepticism, and novelty of instrumentality, (26) In a less stringent sense* 
these criteria can be applied to the productions of children and young 
people. 

EVIDENCES OF CHANGE 

Many educators have not fully recognized that changes in the direction 
of a more creative education have occurred. Many educators are so 
unaware of the changes that have occurred in the goals of education in the 
United States that they are continuing to evaluate educational achieve- 
ment by the same measures and same objectives we had over twenty five 
years ago. There has been a widespread outcry that children in today's 
schools are not learning as much and that they are not as intelligent as they 
used to be. These educator do not realize that n^ds have changed » 
textbooks have changed, teaching methods have changed^ and the goals 
of education have changed. The parents of almost any schoolchUd, 
however, will tell you that their child has more information an^ more 
sophisticated skills for finding out and can solve more difficult problems 
than they could at a similar age. Today's young people are still setting 
new records, not only in athletics as In the Olympics but in scientific 
discoveries, musical composition, and In almost every other creative 
area. In studies recently undertaken^ the auAor is finding that children in 
today's schools are functioning at a higher level of creative thinking as 
assessed by tests than they were even 10 years ago. 

What are some of the changes that have occurred? 

Objectives of Education 

On the basis of personal observations of what ^cuis In school reports 
by others of what goes on in schools, obsen^ational records of doctoral 
students I and professional literature in ^ucation, there Is little doubt in 
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the author's mind that enormous changes have taken place m the 
objectives of education. In 1960, surveys of the objectives of social 
studies teaching rarely showed any attention to the development of 
thinking skills of any kind. {29) Graduate students and researchers who 
wanted to study problem-solving behavior and creativity in classrooms 
did not find enough of such behaviors to study. Observations of 
classroom behavior with checklists including such behaviors failed to 
reveal enough tallies to warrant statistical analysis. Such studies had to be 
abandoned for lack of data. Now such studies are common. In 1973 
Torrance and Torrance reviewed 142 experiments in elementary and 
secondaiy schools desifned to facilitate the development of creative 
aiinking. All of these studies were conducted since 1960. (39) 



Teaching Methods 

SimilPJ-ly there is little doubt that teaching methods have changed and 
that there have been significant changes in the nature of teacher-pupil 
relationships. For several years, it seemed that the widespread en- 
thusiasm for behavior modification and a preoccupation for controlling 
the behavior of children would cancel out efforts in the direcuon of mote 
creative teaching. Now there seems to be a shift to a more balanwd 
position concerning the teacher-pupil relationship. In fact, the behavior 
modification movement has focused attention on responding to the 
student and the creation of a more responsive environment, a charactens- 
tic deemed essential to the establishment of a creative teacher-pupil 

relationship. . , 

There are now numerous textbooks, modules, films, tapes, and other 
materials for use In teacher education programs to develop competencies 
for creative teaching. Unfortunately, many of these remain m mimeo. 
araphed stages and have not attained widespread use in teacher education 
programs. An interesting example of such teaching training matends is 
ihe course units developed by the Open Univereity of Great Bntain 
(available in USA from Harper and Row). This package of matenals 
contains a syllabus, cassette, and a package of problems, tests, and 
activities to develop teaching skills. 

Perhaps the most elaborate and complete package for training teachers 
in the skills of creative teaching is one developed by Frank E. WiHiami. 
(41) It contains two cassettes, an extensive set of posters, a set ot 
prompting caitis to use in generating teaching ideas to develop creative 
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thinkingt an instructor's manual, a book on identifying and measuring 
creailve potenUal , one on encouraging creative potential, a workbook for 
practicing creative teaching skills, a media resource book, arid a volume 
of classroom Ideas for encouraging thinking and feeling. 

Teaching methods have also been Influenced by the teacher guides and 
pupil workbooks which are a part of the new curricular materials that have 
been developed by various educational publisher in such areas as 
reading, social studies, science, art, mathematics, music, and the like. A 
good example of such an effort is found in the GInn Riding 360 and 720 
series, (3, 4) For the authoi^ and editors of this reading progiBm, the 
author developed guidelines concerning the kinds of activities that might 
be used before, during, and after lessons to facilitate creative tiiinking and 
the kinds of skilis that ixught be expect^ to develop at various stages. 
Both the usual fleld tests and empirical studies concerning the evaluation 
of this program have teen encouraging. The indications are that the 
materials do facilitate changes in teacher behavior and result In creative 
pupil behavior. For example, the fleld tests indicate that die use of this 
reading progmm has Increased utilization of libm^ books and pupil 
activities to obtain additional Informatimi through experimentation^ 
interviewing people, etc. A common observation has been tiiat reading 
b^omes more fun for both teachers and pupils. 

Currieulum and Instructional Materials 

perhaps the most visible of the retooling efforts h^ been the 
prpduction of curriculum and initructiona] materials d^lgn^ to facilitate 
creative thinking. T^e earlier developments in Als area such as the Myers 
and Torrance idea-books cut across all curricular areas and were not tied 
Into existing curricular patterns. (17) The Cunnington and Tonmnce 
Imagi/Craft materials mov^ In the direction of more nditional curricula 
(history, geo^phy^ sdence, reading) but still involve all curricular 
areas of the elennentary school. (36) The Purdue Creativity Program, the 
Covington^Crutchfield-Davles Pr^uctive Thinking ^grmm, Gorddn's 
Making it Strange serieSt and Renzulirs Dirgciions in Creativity 
pro^m are somewhat slnoilar In their relative ind^endence of Mdi- 
tional curricula. (5, 7, 20) All of tiiese propsmSt howeverp have been 
used rather widely in propams/and experimental evaluations have b^n 
f&vorable. As publishing ventures, their volume of sales has b^n too 
modest to k^p some of the educational publisher intereit^. Some of 



these programs are out of print. Even the use of mora traditional 
curriculuni packages has been handicapped by iimitetions imposed by 
textbook adoption practices of many stisies, but their use is quite 
widespread. 

One can gain a rough idea of the status of creativity curriculum 
instructional materials by examining the advertisements in professional 
magazines such m Instructor^ Learning, and Eariy Years, The May- June 
1976 issue of Instructor contains advertisements of such materials for 38 
publisher. Tha May- June 1976 issue of Lea^^ning contained 27 such 
advertisements, and the September 1976 issue of Early Years contains 
28. These adyertisements now treat the creative aspects of their curricular 
materials in a low-key way and as a matter of course, "nie creative aspect 
of curricular materials is so well integrated that one must read carefully to 
identify this characteristic in the advertised materials. This is in contrast 
to what was occumng even two years ago when the August'September 
1974 issue of Instructor contained advertisements of creativity instruc- 
tional materials by 47 different publishers. In most of the 1974 
advertisaments, the creativity element was highlighted and featured. 
Today's advertising rarely uses the term "creative" and instead describes 
various kinds of thinking * problem-solving, and imaginative kinds of 
activities. 

Practically every cumculum reform during the past 20 yeare has 
moved education in the United States closer to a more creative kind of 
education. The present national and international interest in ^reer 
education and futures studies is especially pmmiiing. Creative thinking Is 
at the very heart of both of these educational reforms. In facti neither of 
them can gain any headway without giving top priority to the develop- 
ment of skills in creative thinking and problem solving. (13, 14, 35) 

In career education, it is only through the mobilization of students' 
creative thinking that the fusion among school learning, the w'orld of 
work, and understandings of personal characteristics of a student can 
occur. In almost all of the cumcula thus far produced, diere is great 
emphasis upon seeing implications, producing alternatives, predicting 
trends, predicting the consequences of decisions, elaborating alterna- 
tives, asking questions, decision making, obtaining new information, 
recognizing and understanding one's own potentialities, changing one's 
own characteristics, and the like. There is a strong element of creativity in 
all of these, and there is a future orientation in them, as welL 

Career education represents a creative synthesis of traditional educa- 
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tional goals, creativity, self-awareness, and futurism. This syntfiesis or 
fusion may be Ulustrmted by one of the key objectives of education — that 
of helping childmn see and develop clear relationships between what they 
are asked to learn in school and their potential future careers. It is 
ccncerned basically with developing In children such intellectual skills as 
seeing problems, seeing implications, asking pertinent questions. Incom- 
ing aware of possible consequences, making predictions, producing 
divergent implications, and elaborating upon given Information. In 
applying these intellectual skills to teaching at the primary level, a teacher 
would help children become aware of the importance of being able to do 
such things as read, write, and speak effectively. To do this, involves 
helping children learn about their futures in ways that are meaningful to 
them. 

At the primal^ level, the teacher must also develop positive attitudes 
about learning and an awareness of subject matter in classroom and 
playground activities, home, and community. Ag^in, this calls for 
creative thinking in seeing the connection between 1) what is read in 
books, seen in pictures and films, and the like, and (2) the problems that 
occur in classroom, playground, community, and home. 

At the intermediate level, the teaching would increase the child's 
awareness of the subject matter relevance through applications to home, 
community, and speciftc worker examples. There would be a beginning 
awareness of educational alternatives and their Implications. 

At the middle school level, the teacher would help children apply 
subject matter in a career context in simulated and actual work settings, 
become aware of educational alteniatives, and see relationships of these 
alternatives to potential career. 

At the high school level, teachers would work for Increasing the 
application of information in simulated and actual work settings, 
increasing the knowledge of educational altematives and relationships to 
potential careers, and developing the necessaiy competencies for 
continuing education. 

Thus, at eve^ stage there is a great deal of practice of creative problem 
solving within the context of a future orientation. 

Procedures for Identifying Creative Talent 

A variety of test and observation procedures have been pr^osed for 
identifying creative talent. In 1960t Uie author pointed out that Identif 



ing as gifted those students who score in the upper 20 pereent of an .-j 
intelligence test is to disregard 70 percent of the most creative, as . 
similarly identified by a creativity test. This ienerallzatlon was based on ^ ! 
the testing of several school populations In 1958 and 1959* A recent 
check of several school populations In the 1 97tf's indicates that this still 
holds tnie/ (32, 33) / . . 

In 1 960, there were no commercially available tests for identifying 
creative talent among schwlchildren/ Today, several such tests are . 
available commercially and a variety of othere are in various experimen- 
tal stages. Perhaps the most widely used test batteiy Is the Torrance Tests 
^Creative Thinking, (32) Considerable reliability, validity, and norma^ 
tive data have now accumulated on these tests. TTie prevailing evidence 
indicates tliat the performance of high school students on these tests Is 
related significantly to adult creative achievements as determined 12 
years later. Tlie relationship between perfprmance on these tests and tests 
of Intelligence continues to be generally positive but low. ^ere seems to - 
be little or no racial, socio-ecdnomlc, and sex bias in the tests. Individual 
differences in performanca appear to be a function of experience rather 
than heredity. Several states have approved the use of ^Torrance Tests h 
cf Creative TMMng fbr use in identi^ing students for participation in 
certain state^supported programs for gifted students, e.g., in New -> 
Mexico and lUinois, ^ v: 

Less welU validated is Thinking Creatively with Sounds and Words by 
Tormnce, Khatena and Cunnlngton (37) and unpublished batteries for , 
young children such m Mother Goose Problems Test, What Can It Bel 
and Thinking Creatively in Movement and Aciion. Cumntfy und^ ; ^ 
development by Tonmnee are Thinking Creatively about the FutureJJnfii^ - ^ 
school and college^leyels) and Thinking Creatively about Learning a nd au 
Teaching (college and adult levels). Also under development are guiH^ 
for a streamlined scoring of the basic batten^ (Torrance Tests ^Creative B 
Thinking, Verbal and Figural Forms A and B). Prelinunaty indicationsV 
ai^ that this scoring procedure can be mastered rather Teadily by ^^ /^^ 
classroom teacheiB and yields more useful infonnation to teacher ^^iUl 
die more elaborate and precise scoring procedures that are now being,g| 

'. used. - ; . - r: ■ ■ --'i.^^^'^M 

A batteo^ of Creativity Tests for Children developed by LP. Guilford , 
has r^endy b^ome available for use with children from 4 tlupu^|| 
6. Prior to this time, tests by Guilford for older children and adults hav(|||| 
been available as a part of die instruments developed in connection withj^ 




his Structure of Iniellect Model (available from Sheridan Psychological 
Services, Ine.). (12) Although not generally available, Wallach and 
Kogan's (40) battery of creativity tests has been made available to some 
investigators. At the college level, ih& Remote Associates Test (RAT) by 
Mednick and Mednick (16) has been usedp Performance on this test, 
however, shows veiy little relationship to performances on the open- 
ended type of creativity test. Indications are that it is more of a test of 
convergent than of divergent ability* 

There has been relatively little retooling of instruments for the study of 
creative personalities. Major dependence has been placed in such 
established instruments as the California Personality Inventoryf the 
Omnibus Personality Inventoryt Cattell's 16 Personality-Factor Test, 
Runner Studies of Attitude Patterns, Rorschach Ink Blots, Myers-Briggs 
Type Indicator, and ^e like. I^iere have been developed a few brief 
screening instruments, such as, Tomnce's **Creative Motivation Scale" 
and /* What Kind of Penon Are You?'* and these have produced 
promising and interesting findings. Perhaps the major retooling effort in 
the personality domain has been the development of biographical and life 
experience inventories. The ones developed by Calvin W* Taylor and his 
associates have definitely been criterion^^fmnced for creativity criteria. 
Thm Alpha Biographical Inventory for high school students is perhaps 
die most widely used of these. (6) 

Assessment of Creative Achievement 

Perhaps the weakest link in the retooling of education for creative 
talent is the paucity of Insmiments for the assessment of creative 
achievementsrResearchers-have used -B" variety of checklists,- ind 
of real-life creative achievements, and the like, but there have been no 
really systematic, comprehensive, and sustained efforts to develop 
procedures for assessing creative achievement in the basic subject-matter 
fields. There hi^ve been scattered, short^tenn efforts, but th^e cannot be 
expected to satisfy the needs. One of the more sustained efforts is D.M, 
Johnson*s work at Michigan State Univereity in evaluating productive 
. thinking in psychology courses. (15) The author has experimented with a 
variety of approacher for assessing creative achievement in educational 
psychology courses' and various kinds of woricshops and in-service 
education. However, these have not been systematic and sustained and 
have not resulted in published, standardized instruments; 



CRiATIVITY AT DIFFERENT LEVELS 



Preschool and Early Chllelhood Years 5 

Many leholare used to deny the poisibllity that young chiidrin eould | 
do productive thinking (producing iomethlng from what is cogniE^ and . 
remembered), and this has led to an overestimate of die child's 
receptivity. Thii misconception has led to an overtmphasis upon the ^ ^ 
imp^ance of providing a responsive environnrtent, an emphasis upon 
recall and reproduction to the neglect of problem solving, crtativa _ 
thinking* and decision making. (30* 38) 

TTie beginnings of creative thinking may be found in ttie manipuladye, 
exploratory, and experimmital activities of the infant and the use offacial^^^;^^:i : 
expressions, efforts to discover and test the meaning of facial expressions ^ 
and gestures of otiie^, and the like. When a child first comes to school, j ^; 
the creative skills Iwned throu^ such e^rts ^ r^dy for use in 
acquiring new educational skills and infonnation/ (31)^^^^^ ^^^^^^^^^^ • ^^^^ 

Of the many mamfestations of CTeativi^ during the elenient^ schod 
years, greatest attention has been given to creative writing and art. ^We wtgl 
now having a renewed recognition of the value of children's writing and 
art and discovering that children can be creative in a variety of oAerm>^ g| 
which are also implant. Oenemlly, educators of the past, h^e-g 
considered children in the elementary and even in die hi^ school years 
be incapable of creative sciendflc thought, Thus^ until ra^ndy d^|^ 
introduction of science into the cuniculum has b^n delayed im^ lMgh;j» 
schboU and even then it was taught as a body of accumulate knowledge; 
to be fransmitted by authority gd not^ a way of Airtdng of discoveiy gf| 
and inquiry " Iflhe picture Has n^ chahged^Saene^h^ ^*S5#^ 
elementary curriculum in such fields as histwy, and children are^ing ||^ 
taught the thinking skills of Ae historian. Similar developments have |if 
occurred in anthropology, geogmphy, psychology, and sociology. ^ 

High School Years 

A number of teen^ers have made hlitory with their Inventions, 
scientific discoveries, odier creative conribudpni. Among them are|^ 
Arturo Toscanini, Wemher von Braun, Samuel Colt, Louis Braille,|^ 
Galileo Galilei, and Edna St. Vincent Millay. Each year, a number pfi^ 



floCable invgntiofis Hnd discoveries are credited (o high school youths« 
High schools have long had provisions for recognizing creative writing 
and speaking talent, and in recgnt years they have begun nnaking 
provisions for recognizing scientific and inventive talent. 

The following Ave manifestations have been recognized in the Creative 
Science Seals that the National Merit Scholai^hip Coipomtion uses in its 
work: (28) 

1 . Giving an original paper at a scientific meeting sponsored by a 
professional society 

2. Winning a prize or award in a scientific talent search 

3. Constructing scientific apparatus on own initiative 

4. Inventing a patentable device 

5. Having a scientific paper published In a science journal. 

l^e Creative Arts Scale gives credit for such manifestations as published 
poems and articles; awards in speech contests; prizewinning sculpture, 
ceramics, and painting; musical compositions and amngements which 
have been publicly perfonned; dramatic peifomianccs; literary awards 
and creative writing prizes; and cartoons published In public newspapeis 
or magazines. 



College Years 

Undergraduate college students have been known to produce almost all 
^types.of^creative. products p such as, Jnventions, medical^discoveries,^ 
books » monographs, dramas, and operas. Usually, however, such 
accomplishments have been achieved outside of college requirements 
and sponsorehip. Dissertations and theses « usually regarded as original 
contributions, tend to be evaluated in terms of conectness of methodoU 
ogy rather than in terms of originality, power, and worth of the Ideas 
developed and test^. Through honoi^ programs and other provisions for 
individual investigations, efforts are teing increased to change this 
picture. Also, there have always been outstanding exceptions to the 
generalizations just expressed. Medicine, for example, has a rich 
tradition of important discoveries that we^ made by undergraduate 
students. 

16 
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MEASURING CREATIVE THINKING 
ABILITIES 



During the past 1 00 yeai^, a variety of procedures have bean developed 
for meaiuring some of the creative thinking abilities. Most of these 
measu^s have been used only in research, and only now are tests of 
creative thinking abilities becoming available for use in schools. It should 
be made explicit at this point that the weight of evidence lndicate| that 
creative thinking is not a unitary ability, but that a number of abilities are 
involved, (11 , 27) According to the most extensive research in this field, 
the abilities involved are sensitivity to problems, fluency (the ability to 
produce a lai^e number of ideas), flexibility (the ability to produce a 
variety of ideas or use a variety of approaches), originality (the ability to 
produce ideas that are off the beaten track), elabomtion (the ability to fill 
in the details), and redefinition (the ability to define or per^ive in a way 
different from the usual, established, or intended way, etc.)^ 

Recently, the author has developed and begun validating scoring 
procedures for assessing resistance to premature closure, ability to 
produce abstract titles for pictures, unusual visual perspective, internal 
visual perspective, aniculateness in telling stories through drawings and 
captions, humor, movement, and the like. As our understanding of 
creativity emerges, additional scoring categories will come into use. 

As had been anticipated, these tests (especially the Torrance Tms cf 
Creative Thinking) have incited a considerable amount of confrovei^y. 
Perhaps the most common misundeiitanding has sprung from the 
assumption that the Tomnce tests (the author's) attempt to measure a 
-unitary ability.. Torrance is convinced that people.may,.be.c?eativein.an 
almost infinite number of ways, l^is creates quite a problem for the test : 
maker. ToiTance*s resolution of the problem was to try to sample in 
practical ways some of the most important kinds of Ainking involved in 
creative behavior. He was never concerned that these measures correlate 
highly with one anotiier. His major concern was that tiiey conelate with 
real life creative behavior and that they be in harmony with the concept of v 
cr^tivity. The tasks included in the Torrance Tests of Creative Thinking 
were devised so that they reflect diffierent aspects of creative behavlon 
that is, kinds of cognitive-afifectlve behavior that facilitate effective/ 
creative functioning. This was accomplished primarily by (a) an^yzihg ^ 
the behavior of eminent creative people as recorded in autobiogiaphies ( 
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and biographiei as well as experimental studies of the creative problem 
V solving process* and (b) subjecting scores derived from a wide variety of 
: test fasks to factor analyses and selecting tasks that were factorially 

different. In summa^, the criteria for selecting speciflc tests and testing 

materials are as followi: (27, 32). 

L Tliey must have relevance to creativity theory. 

2. They must have relevance to adult creative behavior in the real 
world, 

3. Each one must sample a different aspect of creative behavior. 

4. They must be attractive alike to children, adolescents, and adults. 

5. They must open-ended so that a person can respond in terms of 
his/her experiences whatever these may have been, 

6. The insiructions and response demands must be adaptable to the 
educational range from kindergarten through graduate and profes- 
sional school. 

7. They must yield data that can be scored reliably for meaningful 
aspects of creative thinking. 

8. The testing materials, instructions for administrationi time limits^ 
and scoring procedures must be such that the use of the standard 
batteries in schools is feasible. 

Periiaps no test in the history of psychological measurement has been 
subjected to so many experiments in methods of test administration ^ time 
limits, and testing conditions. Tonrance has welcomed these, and he and 
his students have engaged in a considerable number of these studies. In 
fact* it is regrettablejhat a great many other educational and psychologi- 
cal tests have not been subjected to such tests. Many test authors^ 
however, become enraged if any one administers their tests in a way 
different from what they have prescribed. 

Some critics of the Torrance Tesh of Creative Thinking^BW 
repeatedly declared that they are not different from intelligence teste. The 
author and his associates have continued to study the relationships 
between measures derived from these tests and from tests of intelligence, 
and they have continued to And correlations quite similar to those 
reported in GwWmg Creative Talent in 1962. TTie mean correlation for the 
figural tests and tests of intelligence approaches zero and the mean 
correlation for the verbal tests is about .20. There are also many 
differences in the way scores on these two types of tests differ. The scores 
derived from the Torrance Tests of Creative Thinking correlate more 
highly with real life creative achievement than do measures of intelli^ 
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gence, while the latter correiate more closely with school achievement 
tests. However* if school achievement is assessed by tasks requiring 
problem solving* application of information, etc . * scores on the Torrance 
Tests of Creative Thinking are more predictive. Little or no racial or 
socio-economic , bias is found for the Torrance Tests of Creative 
Thinking, while culturally diffcrent, disadvantaged. Black, and other 
minority group children perform less well on tests of Intelligence than 
tiielr peers In the more affluent, mainstream culture. Studies of 
heri lability also show a difference. High heritabilUy indexes are regularly 
obtained for most measures of intelllgencet while there seems to be little 
or no heritability associated with performance on the Torrance Tests of 
Creative Thinking, 

Expanded Concepi of the Human Mind 

Perhaps the most important consequence of the development and 
research use of measures of creative thinking has been an expanded 
concept of the human mind and its functioning. For many years * most 
peoples' concept of the human mind and its functioning was limited 
largely by the concepts embodied In intelligence tests. Developers of 
intelligence tests have not claimed that such tests assess all of a person's 
intellectual functioning. Yet, an intelligence or scholastic aptitude test 
has almost always bean used by sch^ls and clinics as the sole index of a 
person*s intellectual potential. Students whosa achievements fall below 
the level which is expected from their IQ scores are said to be 
** underachieving." Students achieving at an age level higher than would 
be expected from their IQ scores are somehow supposed to be 
"overachieving." Curricula and metiiods of teaching genemlly have 
been designed to bring about the Wnds of growthjOLachievOTcntMate^^^ 
to the mental abilities involved In intelligence or scholastic aptitude tests. 
Tests of educational achievement likewise have been constracted along 
the same lines. This narrow concept of flie human mind and its 
functioning produced aWnd of education which fell shortof our ideal of a 
humane education which would give all children a chance to realize their 
potentialities. (29) 

By the mld-1960's a number of multiple talent models of giftedness 
were being offered. One of the more powerful of these is the one 
suggested by Calvin W. Taylor. TayIor*s groupings of talent are based on 
world-of»work needs and specify at present academic talent and five otfier 
important typesi creative (and productive) talent, evaluative or; 



decision-making talent, planning talent, forecasting mlent, and com- 
munieation laJent. (27) Taylor argues that if we consider only the upper 
1 0 percent on each talent group as gifted , the percentage of the gifted will 
increase from 10 percent for one talent area to 30 percent across the six 
t^ent areas. He argues furuier that If we limit ourselves to cultivating one 
of these talent groups , only SO percent of our students will have a chance 
to be average (the median), in classes. If all six talent groups are 
considered, about 90 percent will be above average in at least one group, 
and almost all others will be nearly average In at least one of them, 

Taylor believes that we now know enough about measuring and 
fostering multiple talents to find ways of cultivating most of them In 
school rather than letting them lie largely dormant. He also beiieves that 
In classrooms where multiple talents are cultivated all students will learn 
more. In other words, by having more pathways through their complex 
nervous system, students can use several diffeivnt abilities at one time or 
another to pr^ess information during the school week. He believes this 
will happen if teachers sharpen their abilities to cultivate these talents and 
deliberately work across a greater number of these talents with which 
schools now concern diemselves. 

During the i960's there was budding interest In finding hidden 
giftedness, especially among children bom and reared in poverty and 
deprivation, Most of the projects designed to either discover or develop 
the hidden talents of disadvantaged children and youth have been 
effectively put down as quickly as possible, Even those short-lived,^ 
always-gasping-for-life projects have taught us much. Furtfiermore, 
there have been a few that haVe sun^ived in spite of a lack of support from 
established sources, (31, 34) 

Frank Riessman (21) was one of the fli^t to call attention in any very 
powerful way to the positive talents of cultumlly dlsadvantaged childrea.^ 
He recognized the need for building upon the following positives: 

1 . Slow learning gifted children — children who appear slow because 
they are careful , cautious, one-backed In their way of learnings or 
physical leametB 

2. Hidden verbal ability— very verbal out of school, articulate with 
peers, and articulate In role playing 

3. Positive attitude toward education, though unfavorable attitude 
toward school ' ^. ' ^ . 

4. Enjoyment of and skill in games, physical activities, music, 
expressive activities 
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5. Cooperativeness and mutual aid . 

6. Avoidance of strain accompanying compatitivencss and indi^ ; 
vldualisnn '■■■■■i^ 

7. Children's enjoyment of each other's company j- 

8. Informality and humor. ; 
Building upon Riessman*s work and on the basis of several yean of 

exploratoty work with disadvantaged children, primarily Blacks, this , 
author has suggested a set of creative positives which he has found to eKist 
to a high degree among disadvantaged children and upon which he 
believes we can build successful educatioiial programs that will enable, 
ultimately, optimal use of potentialities. These creative positives are as 
follows: 

1. Ability to ejcpress feelings 

2. Ability to improvise with commonplace materials 

3. Articulateness in role playing, creative activities 

4. Enjoyment and ability in art, drawing, painting, etc. 

5. Enjoyment and ability in creative dramatics, dance, etc. 

6. Enjoyment and ability in music 

7. Expressiveness in speech 

8. Fluency and flexibility in nonverbal media 

9. Etyoyment and skills in group learning, problem solving 

10. Responsiveness to the concrete 

11. Responsiveness to the kinesthetic 

12. Expressiveness of gestures, **body language," etc. 

13. Humor ^ . . 

14. Richness of imaged' in informal language, brainstorming 

15. Originality of ideas in problem solving, brainstorming 

16. Problem-centeredness 
"nTr^EnfOtional^responiivenesi - ^ 

18. Quickness of warm-up 

The author has argued that those searching for gifted individuals 
among disadvantaged populations are more likely to have success if they 
seek them in the areas identified here rather than through the traditional 
ways. The author has also contended that we should give more serious 
consideration to careere in the creative arts and sciences for diiadvan- ,^ 
taged youth than we have in the past. When asked about their aspirations, , 
almost no disadvantaged children express choirs in the creative fields. : 
Irtt a large share of the disadvantoged pereons who have attained y^-^^^ 
outstanding success have done so In creative fields, md to the realization J 



of their hutnan potentloh In n monograph on UBing the crentive poBitives 
of disadvantaged and cultumlly diffarant students (34) t the author has 
descrited how each of these positives can be used in developing both 
suitable cuiricula and career plans for students with disadvantaged 
backgrounds. 

Recent research concerning the differential functions of the left and 
right hemispheres of the brain is helping to deepen and clarify the flndings 
derived from creativity research. (18) It now seems that the left and right 
hemispheres of the brain process infonnation and experience in two 
different modes. The left hemisphei^ seems to process information 
linearly, sequentially, and logically, and deals primarily with verbal and 
numerical information. The right hemisphere processes infonriation 
globally, intuitively, nonlinearly, nonverbally, kinesthetically, visuallyi 
rhythmically, and deals with spatial forms, movement, sound, emotions, 
and other non-verbal information. The right bmin seems to be the locus of 
our creative and artistic capabilities and our appreciation of musics 
Perhaps the most important Insight that has come from this area of 
research is that there are many paths to knowing besides words ^ 
Formeriy, our educational systems were geared almost totally to the 
development of the left hemispheFe. The introduction of educational 
objectives which require creative thinking makes mor^ use of the right 
hemisphere and should produce a greater amount of gemiine learning. 
Insights from this line of research are also providing many clues for the 
more effective education of children who have different styles of learning 
stemming fron^ different hemisphere prefei^nces, especially children 
from poverty backgrounds. 

CREATIVE ABILITIES 

From the best rese^ch evidence available and the observations of 
many investigators, creative imagination during early childhood seems to 
reach apeak between four and four and one-half years (1) and is followed 
by a drop at about age Ave when the child enters sch^l for the first time. 
Although this drop has generally been regarded as an Inevitable 
developmental phenomenon in nature, there are now indications that this 
drop In five-year-olds is a societal or cultural phenomenon rather than a 
biological or ratural one. 



Finding 'inceming the stages of creative development dunn| the 
ilementa^ye^fshavebeentmazinglyconsistent,consld^ 
of measu^s. «mples af subjecu, and periods m h»tory mvol^_ Inthe 
United States, most of the creative thinking abiUties as measured by te«s 
show gmwth from the first through third g^des , a sharp drop at about *e 
Sning of fourth, a rise during the fifth and s^^^^^^^^^ 
decline at about the beginning of the seventh «• j^S, 30) "^e nse in 
the fifth grade, however. Is primarily among girls and is m fluency rafter 
L in ^gmdlty. Some investigators have found --^f"^ 
decline extends into die eighth, but the wnter's own f d'e^^^^ow a 
between the seventh and elghtii grades, with contmued growtt. until near 
die end of the high school years, at which time there is a leveling off or a 

'''IwcUes'involving deliberate attempts to keep alive creative growti. in 
the fourtii grade and studies of die development of tiie creauve^bihties in 
cultures outside the United States suggest that the drop which occurs m 
the fourth grade Is a societal rather tiian a biological phenomenon 

In ftfmfd/igfiO's, a number of studies conducted by die author ajid 
others (36) demonstrateti tiiat Intelligent use o^^^^^^^^.^^^f 
materials could avert die fourth-grade slump m creative funct oning. By 
mo results from a number of schools showed no decrement in creative 
linking m die founh grade. However, die fourd, grade slump still occurs 
in many schools. 

CREATIVE WAYS OF LEARNING 

In this writer's opinion, die weight of present evidence Indicates diat 
^ople^KindarrienSnypffirenri^r 

ma^pulating, questioning, experimenUng, risking, testing, and m^ fy^ 

^gTleas. Tochers generally have insisted tiiat It is more ««onomic»l^ 
ibyaufliority.Recentresearch suggests diat many diings.d,ough not 

S tan^d -ore efetlvely and l^.^s^S 
radier dian by audiority. It also appears diat many »nd.viduals ha^ » 
Sally strong preference for learning creatively, leam a great _.f 
peS to u" flieir creative dilnklng abilities, and m^e U^e 
SSonal progress when we Insist diat tiiey leam by audiorip. Such 
S^ns o^llclting possibilities for better ways of lndlvidual«ing 

instmciion^ 



Learning cr^ativaly takes piace in the process of sensing prpblems or 
gaps in information, making guesses or hypotheses about these deflcien- 
cles, testing these guesses, revising, and retesting them, and com- 
municating the results, Strong human needs are involved in each stage of 
this process. If we sense that something is missing or untrue, tension is 
aroused, We are uncomfortable and want to do something to relieve the 
tension. This makes us want to ask questions, make guesses, or otherwise 
inquire, Uncertain as to whether our guesses are correct, we continue to 
be uncomfortable. Thus, we are driven to test our guesses, cornet our 
erroi^, and modify our conclusions. Once we discover something, we 
want to tell someone about it. 

We learn by authority when we are told what we should learn and when 
we accept something as true because an authority says that it is* The 
authority may be a classroom teacher, parent, textbook, newspaper, or 
reference book. Frequently it is majority opinion, the consensus of our 
peer group. In our democratic culture, there is a tendency to emphasize 
the rightness of the majority in determining the truth. 

From these differentiations and from research evidence, it appears that 
learning by authority primarily brings into play on the part of the learner 
such abilities as recognition, memo^, and logical reasoning— the 
abilities most frequently assessed by traditional tests of intelligence and 
scholastic aptitude. In contrast, creative learning involves such abilities 
as evaluation (especiijly the ability to sense problems, inconsistencies, 
and missing elements), divergent production (e.g,, fluency, flexibility, 
originality, and elaboration), and redeflnition. 

Several welUknown studies Indicate that the creative thinking abilities 
can be important in educational achievement. (8, 29) It appeal^, 
however^, that these^abilities are less useful In classes and schools where 
teachers insist that children learn almost entirely by authority. 

WHAT CAN TEACHERS DO? 

At an early age many children appear to develop a preference fcr 
learning by authority. The human needs that make creative leami^ a 
natural process, however, appear to be sufflciently unive^al to mate this 
way of learning a powerful one for all children, although not an ^^Tusive 
one. What, then, can teachers do to provide the conditions in which 
creative thinking abilities have a predominant role? 



Provide Opportunities for Creative Beiiavlor 

One of the most obvious ways of providing conditioni for creative 
learning is to offer a curriculum with plenty of opportunities for creative 
behavior. This can be done in many wayB. It can be done by making 
assignments which call for original work, independent learning* self^ 
initiated projects, and experimentation. It can be done daily by the kinds 
of questions teachere ask in class and by the kinds of problems used for 
discussion. One study showed that over 90 percent of the questions asked 
by teachers of junior high school social studies courses called only for 
recall . Few questions called for any kind of productive thinking. Some of 
the new curricular materials now being developed in the form of 
workbooks and audio tapes and recordings will make it easier for teachers 
to provide opportunities for creative learning. Essentially, these materials 
provide progressive warm-up experiences, procedures which permit one 
thing to lead to another, and activities which make creative thinking both 
legitimate and rewarding. 

The research evidence in favor of deliberate efforts to improve the 
quantity and quality of creative thinking are quite impressive. (9, 19, 39) 
u Amazing reco^s of Invention, discovery* and creative solutions have 
been compiled through such deliberate methods as brainstorming or 
creative problem solving, synectics (a method of creative problem 
solving based on the idea that creative efficiency can be increased 
markedly if people understand the psychological processes by which they 
operate and that in the creative process the emotional component is more 
important than the Intellectual, the irrational more Important than the 
rational), and bionics (a somewhat similar meUiod which relies heavily 
upon analogies to biological and electronic phenomena as a source of 
-^generating new ideas). The evidence torn a nuij^ 
educational and industrial situations also supports the value of such 
methods. Thus, the use of curricular materials which familiarize children 
with the nature of ttie creatlve-diinking process through the lives of 
eminent creative persons and develop skills In the use of analogy seem to 
be justified. 

Develop Skills for Creative Learning 

Learning in creative wayg requires certain skills not required in 
learning by authority— the skills and strategies of Inquiry, creative 
research and problem solving. (3, 5, 7, 10, 17, 19, 20, 22, 26, 38, 41) 



24 



Reward Creative Achievements 

Educational research has indicated repeatedly that people tend to leam 
along the lines they find rewarding. If we want children to think 
creatively* we must learn how to reward creative behavior* We reward 
children not only through grades but also through the kinds of behavior 
we encourage or discourage and by the way we respond to the curiosity 
needs of children and young people. (30, 31) 

We need to be respecfiil of the unusual questions children ask. 
Nothing is more rewarding to the curious child than to find the answer to 
his or her question. Although lengthy delays are unnecessary, it is 
important to enrich the period between the question and the answer. 

We must be respectful of the unusual ideas and solutions of children. 
Children who learn in creative ways will see many relationships tfiat their 
teachers miss. Thus, the Ideas presented must be evaluated before being 
dismissed. 

We need to show children that their ideas have value. This Is done by 
listening to their ideas, considering thenii testing them, using them, 
communicating them to others, and giving them ci^dit for their ideas. 

We need to provide opportunities and give credit for self initiated 
learning. Overly detailed supervision , too much reliance upon prescribed 
cunicuia, failure to appraise learning resulting from the child's own 
initiative, and attempts to cover too much material with no opportunity 
for reflection interfere seriously with such efforts. 

We also need to provide chances for children to learn, thinks ar^ 
discover without threats of immediate evaluation. Constant evaluation, 
especially during practice and initial learning, makes children afmid to 
use creative ways in learning. The making of honest errore during the 
earl y_stages_of leamj ng shou Id be made le^^^ ng to the child 's 

record. 

Establish Creative Relationships with 
Children 

All efforts to establish conditions for creative learning may fail unless 
classroom teachers are able to establish creative relationships widi 
children. The tem "creative relationship'* seems appropriate because 
the desired kind of relationship takes place in much the same way as does 
creative thinking . The creative relationship between the teacher and pupil 
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requires a willingness on the part of the teacher to permit one thing to lead 
to another, to embark with the child on an unknown adventure. It is aJso 
like the crmiiwe thinking process in that the teacher may work hard to 
establish this kind of relationship, may fervently want it, and still may 
fail. Then suddenly, it seems to just happen. The teacher has to be ready 
to accept the relationship when it happens, just as the inventor or 
scientific discoverer must. This aspect of the relationship, if nothing else, 
makes it vastly different from what is frequently referred to as 
permissiveness in education. The environment created by the teacher is 
definitely a responsive one in which the child finds adequate guidance. 
(28, 38) 

Other Things Teachers Can Do 

Although teachers must evolve their own unique ways of teaching, 
experimental studies show that the following principles or procedures 
have positive value in facilitating creative behavior. 

/. Give purpose to creative writing. A numter of studies have 
exploded the assumption that creative writing skills are developed by 
requiring a theme a week. Experiments in which one class wrote a fteme 
a week that was carefully corrected while die Ciher class read a great deal 
with practically no composition work have generally given a slight, 
though not statistically significant, edge to die reading group, insofar as 
composition writing is concerned. There is a difference in writing 
something to be corrected and in writing something to be communicated. 

2. Provide experiences which make children more sensitive to 
environmentai stimuU, One experiment shows that children can increase 
the clarity and vividness of their perceptions of sensory stimuli and that 
this affects the quality of their creative writing. Over a 10-week period, 
one group practiced writing vivid descriptions of pictures which they had 
studi ed, the second groups studied li terary model s cpiiyu ning wor^ 
sound, color, and movement; the third group practiced describing all of 
the possible sensations, such as sight, smell, touch, and hearing, that they 
could experience in examining an object or situation. The third group 
showed significantly greater gains on composition tests than did the other 
two groups. (30) 

3, Develop a constructive attitude toward the information taught. In 
three different experiments, students who assumed a constnictive rather 
than a critical attitude toward available information were able to produce 
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a large number of creative solutions as well as more original ones. One of 
these experinients involved the reading of research articles and a second* 
textbook rnaterials. In both, one group was asked to read material widi a 
critical attitude, identifying defects; and the other was asked to read the 
material with a creative or constnictive attitude, thinking of other 
possibilities, applications, and the like. In the third experiment^ 
information about an industrial problem was given to participants in an 
industiial training program. Critical and consmictive attitudes were 
engendered in a similar manner with similar results. 

4^ Provide adequate warm-up for creative activities. Experiments 
involving various kinds of '*mind-stretching" activities have re^atedly 
demonstrated the value of warm-up experiences, (10s 19* 30, 38) 

5. In warming up pupils for creative thinkings avoid giving examples 
or iUustratlons which will freeze or unduly sh^e their thinking. In many 
cases t the giving of examples establishes expectations which are difficult 
to break. This makes it difficult for pupils to get away from the obvious 
and commonplace In their thinking. Experiments involving creative- 
thinking tests show that giving examples tends to increase fluency and to 
r^uce originality. An experiment Involving the making of puppets in an 
art class showed that the giving of examples by the teacher reduced the 
originality and variability of die puppets produced by the class. 

d. Avoid giving evaluative comments too frequently during practice 
problems or activities. One experiment showed no difference in tfie 
effects on the subsequent creativity of three types of evaluated practice 
(criticism and correction, suggestions of odier possibilities, and a 
combination of these two) . Too frequent use of evaluation, regardless of 
the type, interfered with learning and resulted in lower perfonnance on 
the test task. 

7. Provide unevaluated(off-the-record) practice. Young children are 
sometimes unproductive in responding to tests of mative thinking until 
they are urged to give their ideas **just for fun'\ or ^sureCUiat ''^^^^ 

acin*t count. ' * In one experiment which Involved two practice periodSi 
each followed by a test task similar to the practice task, it was found that 
unevaluatcd practice led to more creative performances on the test tasks 
than did evaluated practice. Hiis principle, however, seemed to be more 
important in grades 1 through 3 than in grades 4 through 6. 

8, To evoke originality in thitdcingf nmke it clear that such thlMng is 
expected and will be rewarded. On tests of creative thinkings children 
produce more original ideas when the instructions urge that ^ey think of 
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ideas that no one else in the class will think of or otherwise make it 
leiitimate for them to produee original or unusual ideas. In writing 
imaginative stories^ children write stories which are rated as more 
original and mora interesting when they are instructed to write such 
stories, paying careful attention to correctness. lhi$ illustration is also 
exemplified in one industrial organization whose research section had had 
no patents for some time. The manager expressed his disappointment 
concerning this record and the employees said, *'Why didn't you tell us 
this is what you w^t?" After this, there was for some time a regular 
outburst of inventions and patents coming ^rom the employees in this 
organization. 



PLANNING LEARNING EXPERIENCES FOR 
CREATIVITY 

It is now generally acknowledged that creativity does not have to 
depend upon chance. Similarly, learning experiences that elicit creative 
behavior do not have to left to chance. They have to be planned. The 
author has offered a model for planning such lessons. (31) This mcdel 
gives attention to the kinds of activities that may be use4 before, during, 
and after a lesson or set of learning experiences to increase die chances of 
creative growth. Attention is given to the pu^se of learning activities at 
each of these stages of a lesson. Before a lesson, the major function of the 
activities to be planned is to heighten anticipation and create the desire to 
know. During the lesson, the major purpose of the learning activities to be 
planned is to help students dig deeper, examine infomation from 
different viewpoints, become deeply involve in the problems raised, 
puzzle over perplexing infomation, make and coirect gueises, and have 
fun. Activities at. the end of. a lesson should be designed to keep the 
creative thinking processes going and to stimulate further efforts to obtain 
information and to dmw insights from such infomation* Such activities 
should help students "cut holes to see through, sing in their own key, 
build sand easties, and shake hands with tomoffow." (3, 31) 

Th& activities listed on die following page are a few examples of the 
kinds of learning activities that have been found to achieve the purposes 
given for each of die three stages of a lesioh or set of learning 
experiences. 
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Btfore a Lesson 

L Confrontation with ambiguities and uncertainties 

2. Heightened anticipation and ex^ctation 

3. FamiHar m^e simnge and strange made familiar 

4. Looking at something from several different psychological, 
sociological, physical, or emotional points of view 

5. Provocative questions to establish set for examining information 
in new ways 

6. Predictions from limited information required 

7. Tasks stnictured only enough to give clues and direction 

8. Encouragement to take next step beyond what is known. 

During a Lesson 

L Continue heightening of anticipation and expectation 

2. Encouragement of creative atid constructive rather than cynical 
acceptance of limitations 

3. Awareness of and concern about problem heightened 

4 . Explomtion of missing elements and possibilities made systematic 
and deliberate 

5. Juxtaposition of apparently unrelated elements 

6. Mysteries and puzzles explore and examined 

7. Ongoing predictions as new data are acquired 

8. Surprises heightened and deliberately used 

9. Visualization of events* places* etc.* encouraged. 

After a Lesson 

1. Ambiguities and uncenainties played with 

2. Constructive responses encouraged 

3. Going beyond the obvious encouraged 

4. Elaborating some element through drawings* dramatics* imagina^, 
tivi^Sieireic. ™^ 

5. Search for elegant (better) solutions 

6. Experimentation and testing of ideas encouraged 
7* Future projection encouraged 

8/ Improbabilldes entertained 

9. Multiple h^^otheses incoumg^ 

10, Reorganization or reconceptualizatlon of the information that ii 
required. 



TEACHERS' OWN CREATIVITY 

In the early 1960's it could be said that almost no research had been 
directed to the problem of helping teachers understand and increase their 
own creativity. Since then a great variety of training programs has been 
developed to fulfill this purpose. However, few have been systematically 
evaluated Some have sought creative growth through such procedures as 
Transcendental Meditation. Transactional Analysis. Creative Agressive- 
ness Training. Encounter Groups, physical fitness programs, awareness 
training, and the like. One of the more systematic attempts to develop a 
program especially for teachere and to evaluate its outcomes was report^ 
by George I. Brown (2) and is known as confluent education (the flowing 
together of Ae cognitive and emotional aspects the leaming process). 

Since these various training procedures assist people in becomi ng more 
aware of themselves and more alive, tiiey probably do help teachers 
underetand and increase tiieir own creativity. However, tiiis auflior is 
compelled to accept the evidence which suggests that traimng m 
disciplined, deliberate methods of creative problem solving has the best 
batting average for success In improving creative ftmctiomng and 
achievement. (19, 39), 

Common Difficulties In Producing Original 
Ideas 

As a brief teacher-training procedure, the author and his associates 
have use4 with over 5.000 teachers and student teachers a set of inatenals 
entitled "Sounds and Images' ' that has several features built into it which 
have been found in other studies to facilitate die producuon of onginal 
ideas (29 37) Essentially, the materials consist of four sound effects to 
be used as Ae basis for producing word pictures or images. TTiis^et of 
four sound effects is repeated three times, and the Ustenere are u^e^_^c^ 
time to push their imaginations further and further to produce onginal 
woid pictures. In some groups, we have discussed with participants flie 
difflculties tiiey experienced. In ofliers. we have asked the respondents to 
Ust individually the difflculties they experienced. The following com- 
monly recognized riK'^ ^ulties have also ^en reported by eminent creative 
penonsandbyoih , who have shidled the creative thinking process 

1 Dimculty in finding words to describe ortginat images. Ongma 
ideas or images are frequently too complex to put into words. Not all 
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creative inslihts cm be or need to be expreised In words. Human beings 
tmpond creatively In many ways , To the pianist, the sculptor, the dancer^ 
the iurgeon, tiie mechanic, ideas bum into awareness in kinesthetic 
form, feeling their way into various kinds xif muscular expr^sion, 
Rngere "itch*' to play; music "flows" from hands; ideas "flow'' from 
the pen. Some participants wanted to express their Images visually or 
kinesthetically. 

2. Inability to let the imagination "go,'' to laugh, to play with new 
idem and materials. After all, teachers are grown-ups. TTiey are pei^ons 
of status and must remain dignified. Many cannot permit themselves to 
laugh or giggle like children. Eventually* almost all of the groups 
engaged in some laughter* but some of them were far more grim than 
oth^. Grou^ of student tochers gewrally prov^ to be die m^t 
restrained. Many students of creativity believe that the ability to regiess 
to childlike behavior (laugh, imagine, play* have fun) is an important 
characteristic of the creative adult. 

i. A tendency to analyze rather than synthesize. Generally, teachere 
have been trained to analyze complex phenomena. T^e emphasis in 
creative thinking, however* should be on synthesis rather than analysis. 
We are prone to use the microscope and radar freely^ to take things apart* 
to be icienilfic. Synthesis, however, is just as scientific as analysis. 
Analysis Is useful in identify i ng defects; synthesis is necessary in pushing 
forward to a new structure of possibility. 

4. Syntheses made too quickly before all of the facts have been taken 
in. In die sessions with teachers* many formed an Image from the fi^t 
element of the sound effect. As cMher elements followed, diey were 
unable tmi nfreeze their flret imi^ md incorporate all of the elements in a 
unified image. This is why it Is ampomat ftat t^eheis pennit themselves 
to experiment with new materiali j jcf^, and experiences, Teachei^, like 
their pupils , should not feel that Aey have to be a 
time, and thus miss the constant testing and revision necessary for 
'^"'^cieativityr" ^^'^'"^^^^ "^^'^'^^ ' ; ■■ - 

J» Di^culty in freeing oneself from an earlier image. Some of the 
participants who made syntheses too quickly were able to abandon the 
inadequate image and form a new one. Others were not* Smie of them 
were so concefned ateut certainty and accuracy 
v were) that they were unable to think creatively* A need for security or ; 
safety makes It difficult to get away from tf^ obvious an^^ 

6. Fear of going too far-out in the imagination. With each successive 
r , playing of the sound effects, the pafticipanis were urged to stretch their 



imaginations further and further. A fnajority of them expressed a 
preference for their responses to the second rather than the third 
presentation of the sound effects. Some were afraid that they had been too 
imaginative. Others refused to be pushe4 further and only elaborated 
upon the first or second images pr^uced. Some were afraid to let other 
members of the group see their responses to the third presentation of the 
sounds* lest their sanity be questioned. TTie fear of being an individual* of 
being oneself* is widely recognized as a serious block to creative 
thinking. It takes courage to be oneself, to think one'b own ideas. Highly 
creative pei^ons are not conformists in their ideas, neither are they 
deliberate nonconformists. Instead, they are genuinely independent in 
their thinldng. ThJs does not mean, however, that they are always 
confident abOTt their ideas. Even the m^t emineni cn»tive individuals 
experience feelings of doubt and misgiving. 

7. Too gr^at a flood of ideas, A frequent complaint of participants was 
that they had difficulty in writing down any Image because they had too 
great a flood of ideas or images. Thh is Imown by creative people as the 
''avalanche effect" and calls for a peculiar kind of controL Creative 
energies must not be permitted to waste themselves. They have to be 
direct^, slowed up, stopped, or thinned out at times. To achieve 
something important, the creative person has to select a small number of 
ideas and work them out. Some ease the tension by trapping for future use 
the ideas they cannot use at the moment by writing them down and filing 
ttiem away. 

8. Preoccupation wtih worry. Many participants confided that fliey 
were preoccupied with some wony and could not fix their attention on the 
problem. T^is is a problem to even the most creative personi. Many 
highly creative people are extremely sensitive, and wwries about 
everyday affairs intensely affect their creative woric. Some trivial or 
tiresome duty may make even a highly creative teacher unproducUve. 



GOALS IN GUIDING CREATIVrrY 

Undeistanding, m^uring, and developing the creative thinking 
abilities are part of the educator*s great dream of achieving a more 
humane kind of education in which all children will have a better chance 
to achieve their individual potentialities^It is of obvious im^rtsn^ to 
society that creative talent be identified, developed, and iitilized. 



Alr^dy, the understandings deriv^ from research concaming Ae 
creative thinking abilities have broadened our concepts of glft^ness 
from that of the child with die high IQ to include also the highly creative 
child and several other types. It in becoming increasingly clear that 
nothing can contribute more to mental health and the general welfare of 
our nation and to the satisfactions of its people than a general raising of 
the level of cTOtivity. There is little doubt that fte stifling of creative 
inking cuts at the very roots of satisfaction in living and eventually 
creates ovenvhelming tension md b^akdown. Research in progress 
suggests Aat it Is important that CTeativity be energiz^ and guided from 
birth. If it is stifle early* it will only become imitetivet if it survives at alL 
It is true that vigorous creative imagination ^n survive early stifling and 
op^sition, but if it leans only to act vigorously without direction, it 
becomes dangerous to society and pertiaps to civili^tion. 

It has already been pointed out that die creative thinldng abiliti^ m 
important in the acquisition of even the frmditionally measure kinds of 
achievement when children are permitt^ to achieve some of thm goals 
in cr^tive ways. Their importance in vocational success has also b^n 
mentioned. Goals become clearer and more urgent^ however^ when we 
look upon the creative^thinklng abilities as just one p^ of our expanded 
and expanding concept of the human noind and its functioning* An 
acc^tan^ of this broader concept of die hunmn mlnd ,o|^ns up many 
new and tremendously exciting possibiliti^ for teacher. It places a new 
emphasis upon consideration of what we may become. It sugg^^ tiiat we 
can ^ucate to a higher degree many people whom we have not b^n ve^ 
successftil in educating. As we have begun to undmtand mm deeply the 
creative functioning of the tmnd^ the case for learning creatively ratiier 
than Just by authmty has been stiengtiiened. lUs may soon enable us to 
learn what it really means to individualize insimctiM. 

CONCLUiiON ^^^"^^^^^^^ ^ " 

To convey the idea that research has solv^ M of the pUEEling 
phenomena abwi creativity would be Ae possest of errgis . Here m 
many more questions that n^ to be answer^ before we have a fully 
adequate scientific base for guiding creativi^. However^ we know 
enough from resew^h to enable us to do a f^ better job Aan we are 
apparinUy doing in achieving even the most widely acc^pt^ goals of 
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eduoa^n. No matter how much we leam from ressarch, the individual 
teacher*! way of teaching must be his or her unique invention. Teachers 
must arrive at this personal invention through their own creative 
processes in trying to accomplish their teaching goali. As they fail or 
succeed in reaching th^ goals, teachers become awam of fteir 
deficiencies, defects in their techniques and strategies, and gaps in their 
knowWge. They draw upon Aeir past experiences. They inct^Lse their 
search for clues in their ongoing experiences . They tty to apply cr^ti vely 
the scientifically developed principles they have leMiirt in ttieir 
professional ^ucation and ^ding. TTiey see things of which they had 
hitherto been unaware. TOey start m^ng some hypotheses, testing, and 
modifying them. Through the pain and pleasure which accompany tins 
process, the tocher* s pmrmml invention— his or her way of teaching- — 
evolves. 
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